The hyperlipidemic hamster as a model of experimental atherosclerosis.
Male hamsters were fed a hyperlipidemic diet consisting of standard chow supplemented with 3% cholesterol and 15% commercial butter for 12 months. In about 3 weeks serum total cholesterol doubled, raised 4-fold after the 4th week and after 10 months attained a 17-fold value. Low density lipoproteins (LDL)-cholesterol increased 4-fold after 4 weeks and about 13-fold after 10 months compared to control animals. In the first 2 weeks mononuclear cells began to adhere to the endothelium and a very intense stromal reaction appeared in the intima of the aortic arch. At the end of the 4th week of diet, Oil Red O stainable deposits were visible on the thoracic aorta, mostly on the arch, some of them as isolated, lipid-laden cells and others distributed on focal areas. Smooth muscle cells (SMC) appeared also in the intima of hyperlipidemic hamsters, compared to normal animals which had no macrophages or smooth muscle cells in the intima of the aortic specimens examined. Up to 6 months, smooth muscle cells in the intima and media began to load with lipids, as well as endothelial cells. After 10 months the affected zones looked like human atherosclerotic plaque with huge cholesterol crystal deposits, calcium deposits and necrosis. The endothelium, though very thinned and loaded with lipids, was morphologically intact.